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(54) Title: THERMOPHOTOVOLTAIC TECHNOLOGY 



(57) Abstract 

A thermophotovoltaic system (8) includes structure defining a dif- 
fusion flame burner having separate but adjacent fuel and oxidant inlets 
(18, 70), and structure defining a combustion chamber (10) in which an 
emitter structure is disposed for exposure to combustion products of the 
burner. The combustion products heat the emitter structure (26) and 
cause the emission of spectrally distributed radiation. Disposed in opti- 
cally coupled relation to the emitter structure (26) are one or more pho- 
tocells (40) for converting energy radiated by the emitter structure (26) to 
electrical energy, a close match between the spectrum of the photon ener- 
gy radiated from the emitter structure (26) and the electron production 
threshold of the photocell array (40) resulting in enhanced efficiency. 
One portion (66) of the combustion product stream is flowed from the 
combustion chamber (10) through a recuparator (54) to heat the incom- 
ing oxidant, and another portion (64) of the combustion product stream 
is flowed into the combustion chamber. Significant efficiency improve- 
ments are achieved by the recuperative preheating of oxidant, and the 
reintroduction of a part of the exhaust gas back into the combustion mix- 
ture reduces the flame temperature with minimal compromise of the gain 
in efficiency achieved through oxidant preheat so that thermal stability 
limits of one or more of the components of the system are not exceeded. 
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